Abstract. The seismic zero-offset data given for all positions of the source on a plane at a fixed frequency do not determine the inhomogeneity uniquely.
Consider the acoustic field U generated by a point source situated at the point y in a medium with refraction coefficient 1 + ~( x ) , x=(xI, x2, xj), where v(x) E L 2 is an inhomogeneity compactly supported in R? = (x: x3 < O), v(x)= 0 if xg 2 0 or 1 x 1 > R , and R is an arbitrarily large fixed number. The governing equation is
where k is the wavenumber. The corresponding integral equation is
The integral is actually taken over the support of U. The scattered field is U -g= us(x, y, k), where y and x are the positions of the source and receiver respectively. As in The left hand side of (2) is the so called offset seismic datum. The problem is to determine v(z), the inhomogeneity (see [2] ). The result of this Letter is that v(z) is not determined uniquely by f(x'), known for all x1 E P. In other words, the following proposition holds.
Proposition 1. The equation
Ixl -z~-~u ( z ) dz=O has non-trivial solutions v with compact support in R 3. 
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We also prove that equation (10) (see below) has only the trivial solution.
Proof of proposition 1. Define From (8) and (9) one obtains (7). However (7) is equivalent to (3). Therefore, function (4) with w1, 41, w2 and 42 defined in (5) is a non-trivial solution to (3) with compact support in R -: The left hand side of (10) is an analytic function of XI, x2 and x3 in a neighbourhood in C of the domain R3\D, D = supp (U). Therefore, by the uniqueness of analytic continuation, (10) implies that the left hand side of (10) vanishes everywhere in R 3\D. Thus
( 1 1) Take the Fourier transform of (1 1) in x to get Thus (10) implies that U = 0.
Proposition 3.
There exist U(Z) $ 0 such that A proof of this proposition is similar to the proof of proposition 1 and is left to the reader.
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